Cellular localization of corticotropin releasing factor receptors in the adult mouse cerebellum.
Corticotropin releasing factor is a 41 amino acid peptide that is present in afferent systems that project to the cerebellum. In the adult, this peptide modulates the activity of Purkinje cells by enhancing their responsiveness to excitatory amino acids. Two different types of corticotropin releasing factor receptors, designated type 1 and type 2, have been identified. The purpose of this study is to use immunohistochemistry to identify which corticotropin releasing factor receptors are present in the cerebellum of the adult mouse and to determine their cellular distribution. Receptor type 1 immunostaining is present throughout all lobules of the cerebellar cortex. Distinct labeling is present over the somas of most, if not all, Purkinje cells as well as the primary dendrites of Purkinje cells located at the base of vermal folia. In vermal lobules V, VI, VIII and IX numerous glial fibrillary acidic protein immunoreactive processes, oriented radially in the molecular layer, also are immunoreactive for receptor type 1. In the granule cell layer, scattered type 1 immunoreactive puncta are present throughout most cerebellar lobules. Receptor type 2 immunoreactive puncta are present throughout the molecular layer in all lobules. In addition, scattered basket and/or stellate cells, identified with a GABA antibody, are immunopositive for the type 2 receptor. In the Purkinje cell layer, the type 2 receptor immunolabeling is confined to the basal pole of the Purkinje cell including the initial axonal segment. In the granule cell layer, labeling is present over large cell bodies, and their initial axonal segments. These are likely to be Golgi cells, based on their co-staining with GABA. Finally, numerous elongated processes within the white matter, which are likely to be axons, also are type 2 immunoreactive. These data indicate that both types of corticotropin releasing factor receptor are present in the mouse cerebellum. However, the unique distribution of the two types of receptor strongly suggests a differential role for corticotropin releasing factor in modulating the activity of neurons, axons and glial cells via cell-specific ligand-receptor interactions.